The human alpha 2-macroglobulin receptor contains high affinity calcium binding sites important for receptor conformation and ligand recognition.
The receptor for alpha 2-macroglobulin-proteinase complexes (alpha 2MR) was purified recently, and its binding of ligand was shown to depend on calcium ions (Moestrup, S. K., and Gliemann, J. (1989) J. Biol. Chem. 264, 15574-15577). This paper shows that the 440-kDa human placental alpha 2MR is a cysteine-rich glycoprotein with high affinity calcium binding sites important for receptor conformation; and the relationship between Ca2+ concentration and receptor function is presented. Autoradiography showed 45Ca2+ binding to the 440-kDa alpha 2MR blotted onto nitrocellulose from a sodium dodecyl sulfate-polyacrylamide gel. alpha 2MR immobilized on nitrocellulose in the absence of sodium dodecyl sulfate bound 45Ca2+ in the presence of 5 mM Mg2+, and 2-3 microM unlabeled Ca2+ was required to displace half of the bound 45Ca2+. The calcium concentration dependence showed upward concave Scatchard plots, and the number of binding sites was estimated to be approximately eight/alpha 2MR molecule. Binding of calcium did not change in the pH range 6.5-8.0 but decreased at lower pH values. Addition of Ca2+ to the medium was necessary for receptor binding of the alpha 2-macroglobulin-trypsin complex, and half of the maximal binding capacity was obtained with about 16 micrograms Ca2+ at pH 7.8. The requirement for calcium was increased at lower pH values, and half of the maximal 125I-alpha 2M-trypsin binding was obtained with about 30-40 microM Ca2+ at pH 7.0. Monoclonal antibodies were produced against alpha 2MR, and one of them distinguished between the Ca2(+)-occupied and nonoccupied forms. Like Ca2+, Sr2+ and Ba2+ elicited ligand binding affinity and competed for binding with 45Ca2+ in the order Ca2+ greater than Sr2+ greater than Ba2+. In conclusion, calcium ions bind specifically to alpha 2MR with high affinity, and it is likely that several sites on the alpha 2MR molecule have to be occupied to elicit the conformation recognizing the ligand.